



















































































































































































































































































































































































































































































































































































































































































































































































































































































GLVWXUELQJ WKH SHOOHW DQG FHQWULIXJHG DW  [ J IRU  PLQ 7KH UHVXOWLQJ VXSHUQDWDQW ZDV
GHFDQWHG$IWHUDILQDODGGLWLRQDOFHQWULIXJDWLRQWKHUHPDLQLQJOLTXLGZDVUHPRYHGE\DVSLUDWLRQ




$OO WKH VDPSOHV ZHUH GLOXWHG '1DVH51DVH ZLWK IUHH ZDWHU WR EH REWDLQHG DQ REMHFW
FRQFHQWUDWLRQ RI  QJO RI'1$ ,Q DGGLWLRQ DQ HTXDO DPRXQW RI HYHU\ VDPSOHZDV XVHG WR
IRUPXODWHDSRRO'1$VDPSOHIRUVWDQGDUGFXUYH)URPWKHSRRO'1$DSRLQWVWDQGDUGFXUYH
ZDV DUUDQJHG XVLQJ  GLOXWLRQ DQG WKH REWDLQHG FRQVHFUDWLRQVZHUH     
QJO$WRWDORIORIWKHGLOXWHGVDPSOHDQGVWDQGDUGQJXOZDVDGGHGWRWKH











7KH 0,;(' SURFHGXUH RI 6$6 6$6 ,QVWLWXWH ,QF &DU\ 1& 86$ ZDV XVHG IRU
VWDWLVWLFDODQDO\VLVRIPLONSURGXFWLRQ%:%&6PLONFRPSRVLWLRQDQGSHUFHQWDJHRIPLFUREHV




REWDLQHGZLWK WKH XQLYHUVDOPLFURELDO SULPHUV '&W 7KH XQLYHUVDO SULPHUV VHUYHG DV LQWHUQDO
UHIHUHQFH EHFDXVH WKHLU DEXQGDQFH LV PXFK JUHDWHU WKDQ VSHFLILF PLFUREHV +HQFH WKH















SHULRG+RZHYHU LQ WKH WZRFDVHV WKHEDFWHULDOSRSXODWLRQZDVQRWVLJQLILFDQWDVVKRZQLQ WKH
)LJXUH$DQG*
7KHEDFWHULDOSRSXODWLRQRI)LEUREDFWHUVXFFLQRJHQHVGHFUHDVHVIURPGD\SUHSDUWXPWR
WKH WHQWK GD\ SRVWSDUWXP )LJXUH %+RZHYHU LPPHGLDWHO\ DIWHU WK GD\ RI SDUWXULWLRQ WKH





ERWK EHIRUH DQG DIWHU SDUWXULWLRQ )LJXUH ' +RZHYHU DIWHU WKH HDUO\ GD\V RI ODFWDWLRQ WKH
EDFWHULD H[SHULHQFHV VOLJKW GHFUHDVHV LQ WKHLU SRSXODWLRQ ,Q DGGLWLRQ WKH EDFWHULDO SRSXODWLRQV
UHPDLQVWDEOHSUHSDUWXP
7KHSRSXODWLRQRI3UHYRWHOODEU\DQWLLEDFWHULDUHPDLQVKLJKWKHGXULQJWKHHQWLUHSHULRG
ERWK EHIRUHDQGDIWHUSDUWXULWLRQ)LJXUH(&RQYHUVHO\ IRU WKH%XW\ULYLEULR3URWHRFODVWLFXV
EDFWHULDWKHEDFWHULDOSRSXODWLRQGHFUHDVHFRQWLQXRXVO\GXULQJWKHHQWLUHVWXG\SHULRG,QJHQHUDO
GXULQJWKHODWHJHVWDWLRQSHULRGPRVWRIWKHUXPLQDOEDFWHULDOSRSXODWLRQVUHPDLQORZHYHQGXULQJ
IDURIIDQGFORVHXSGLHWSHULRGV+RZHYHUGXULQJHDUO\ ODFWDWLRQSHULRG WKH UXPLQDOEDFWHULDO
ϯϱ

SRSXODWLRQ LQFUHDVHV VLJQLILFDQWO\ 7KH LQFUHDVH LQ EDFWHULDO SRSXODWLRQV LV PDLQO\ GXH WR WKH


















081 7KH VRPDWLF FHOO FRXQW 6&& DOVR UHFRUGV D GHFOLQH +RZHYHU WKHUH DUH QR PDMRU
GLIIHUHQFHV LQ WKH VHFRQG DQG WKLUGZHHNV RI ODFWDWLRQ )URP WKH JUDSK DERYH WKH GDLO\PLON
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EU\DQWLL
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